Congestive heart failure is a major life-threatening disease worldwide. Millions of people have congestive heart failure and this number is expected to increase worldwide because the population is ageing and the treatment of cardiac conditions is improving. Despite optimal medical treatment, people with congestive heart failure have a high symptom burden, with a mixed picture of dyspnoea, fatigue, sleep disturbance and pain, among others, leading to impaired health-related quality of life, reduced functional capacity and increased mental distress.
Level 1A evidence documents that comprehensive rehabilitation, including exercise training and psychoeducational interventions delivered from hospitals, significantly improves health-related quality of life and functional capacity and reduces re-hospitalization for patients with heart failure.
1 Exercise-based rehabilitation is now recommended as the state-of-the-art treatment in congestive heart failure. However, participation in hospital-based rehabilitation among people with congestive heart failure remains low worldwide, as re-documented in the large EUROASPIRE study. 2 Further, poor adherence after hospital-based programmes is a major challenge in helping people with heart failure benefit from rehabilitation. New models of delivering rehabilitation focusing on accessibility, acceptability and affordability are therefore warranted.
Supported by evidence, 3 home-based interventions have been suggested as an important way to advance rehabilitation for patients with congestive heart failure. Pooled evidence in systematic reviews shows that homebased comprehensive rehabilitation interventions achieve positive effects similar to those of hospital-based programmes and that home-based rehabilitation is superior to usual care in improving health-related quality of life and functional capacity. Nevertheless, the reviews and current evidence do not answer how everyday clinical practice should actually deliver home-based rehabilitation.
Methodological gold standard trial
In this issue, Dalal et al. 4 present the primary results of an impressive methodological study: the Rehabilitation Enablement in Chronic Heart Failure (REACH-HF) study. This well-described study [4] [5] [6] is remarkable by: (a) being one of the first cardiac rehabilitation studies to systematically develop a rehabilitation intervention using gold standard methods for developing complex interventions; 7 (b) being one of the first cardiac rehabilitation studies to involve patients and the public in co-designing a cardiac rehabilitation intervention; 8 (c) being one of the few studies with a broad interdisciplinary approach, including health, behavioural, exercise, psychology and organizational scientists, among others; (d) applying the standards of a high-quality randomized trial defined by the Cochrane Collaboration to non-pharmaceutical interventionsgenerating random sequences, concealing allocation, blinding outcome assessment by a data monitoring committee and statisticians, attrition <20%, non-selective reporting of data, balanced groups at baseline, intention-to-treat analysis and intervention receivedminimizing the risk of biased results; and (e) being the first multicentre trial of home-based rehabilitation recruiting people with congestive heart failure to a target number. It is thus well powered to demonstrate a clinical difference in health-related quality of life, which was relevantly chosen as the primary outcome.
Thus, from a methodological viewpoint, this study is certainly a candidate for one of the most important methodological landmark studies in cardiac rehabilitation. This well-conducted study was only realized through the full engagement of a large group of highly qualified, hard-working interdisciplinary researchers and clinicians, strongly supported by funding from the UK National Institute for Health Research. Huge congratulations to the entire research group for indicating the direction for conducting highquality research in cardiac rehabilitation and to the National Institute for Health Research for giving priority to this research; high-quality research requires solid funding, which is often lacking in cardiac rehabilitation.
What new insights did the REACH-HF trial bring?
But what new insights did the methodologically wellconducted REACH-HF trial produce for delivering home-based rehabilitation aimed at people with congestive heart failure and their care-givers?
In accordance with earlier findings from pooled randomized controlled trials, 3 this well-powered trial 4 demonstrated a clinically meaningful between-group difference in the disease-specific health-related quality of life Minnesota Living with Heart Failure Questionnaire (MLHFQ), with a change of -5.7 points in favour of the REACH-HF group at 12-month follow-up. Somewhat surprisingly, objective physical outcome measures did not fully reflect the clinical difference in MLHFQ scores. Both groups demonstrated an increase in the incremental shuttle walk test and average daily activity level, but the groups did not differ. Could the type of intervention explain this? It could be argued that the intervention was a self-care intervention rather than an exercise-based rehabilitation intervention. Even though the central component of the intervention focused on exercise and physical activity, the intervention could not demonstrate any significant change in objective physical measures. The authors have various explanations for not finding any effect on physical activity parameters, including speculation on insufficient commitment to the exercise programme and extensive comorbidity, including atrial fibrillation and rheumatoid arthritis. As physical exercise was an inherent core component of the intervention and rehabilitation, studying the mechanism behind this lack of effect seems relevant, using some of the supplementary data collected as part of the study: accelerometer data combined with the progress tracker and fidelity data might indicate the direction for future development of the programme, to ensure improvement in physical activity and exercise as result of the intervention.
The intervention was based on a paper-based manual and the study demonstrated that it was feasible and accepted by the patients. The growing literature on telerehabilitation and home monitoring could inspire and inform the future development of the intervention. Even older people with heart disease can communicate online.
The article on pilot testing and the feasibility study presents the causal model for the REACH-HF study. 6 The causal model imply that physical activity partly influences improvement in health-related quality of life, but also illustrates that improving health-related quality of life has a complex pathway, including several self-management aspects. This theoretical understanding is supported by the findings that the REACH-HF intervention improved patient self-care, as measured by the Self-Care of Heart Failure Index.
The REACH-HF programme was designed to improve health-related quality of life. It is therefore surprising that the causal model optimistically suggests that improvement in health-related quality of life following the REACH-HF self-management intervention would lead to a longer life and fewer hospital admissions. This is surprising because cardiac rehabilitation has not been documented to reduce mortality, neither in centre-based interventions 1 nor home-based interventions. 3 Reduction of hospital admissions has been documented in cardiac rehabilitation in congestive heart failure following hospitalization. 1 Based on extrapolating from these findings, it could be argued that home-based intervention would theoretically be able to reduce hospitalization. The REACH-HF study was not powered to study re-hospitalization or death; further, the target population was stable people with heart failure with a very low mortality rate and fairly low rehospitalization rate. It can be questioned whether reducing hospitalization in a stable population is a relevant goal and whether it can be achieved. A new study found an association between improved cardiovascular fitness and a reduction in mortality and re-hospitalization, 9 stretching the importance of improving physical fitness and physical activity, which were not achieved by the REACH intervention.
From a palliative care viewpoint, improving healthrelated quality of life, reducing the symptom burden and reducing the care-giver burden can indeed inherently be clinically relevant goals rather than being surrogate outcomes for re-hospitalization or death. Thus demonstrating that an accepted and affordable intervention improves health-related quality of life is an important finding by itself.
The planed supplementary explorative analysis based on the extensive REACH-HF dataset, 5 and the promising results from the pilot study in congestive heart failure with preserved ejection fraction, 10 is of major interest to the overall cardiac rehabilitation research community, which strives to develop interventions that can improve the quality of life of people with heart failure and their care-givers throughout the disease trajectory from diagnosis until death. The results from REACH-HF indeed bring important knowledge, but there are still more questions to be answered before a standard homebased rehabilitation intervention can be recommended for implementation in clinical practice.
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